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A method of exp inding embryonic stem cells, said method comprising 
expanding embryonic sit m cells in serum-free culture. 



90. The method of claii i 



leukemia inhibitory factor. 



89, wherein said expanding occurs in the absence of 



<yf A composition com prising embryonic stem cells in a serum-free eukaryotic 
cell culture medium, wherein said s srum-free medium is capable of supporting the growth 
of embryonic stem cells in serum- ree culture. 

92. The composition ac< wording to claim 9 1 , wherein said medium comprises 
a basal cell culture medium suppl imented with a serum-free, eukaryotic cell culture 
medium supplement comprising one or more ingredients selected from the group 

substitutes, one or more amino acids, one or more 
transferrin substitutes, one or more antioxidants, one 
or more insulins or insulin substitutes, one or more collagen precursors, and one or more 
trace elements. 



consisting of albumins or albumin 
vitamins, one or more transferrins or 



93 . The composition according 
is obtained by combining a basal cell 
culture medium supplement comprising 
consisting of albumins or albumin 
vitamins, one or more transferrins or 



to claim 91 , wherein said serum-free medium 
culture medium with a serum-free, eukaryotic cell 
one or more ingredients selected from the group 
substitutes, one or more amino acids, one or more 
transferrin substitutes, one or more antioxidants, one 
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or more insulins or insulin substitutes, one or more collagen precursors, and one or more 
ekt: 



trace elements. 



94. The composition according to claim 92 or 93, wherein said composition 
is capable of being stored indefinitely at less than or equal to about -135°C. 



95 . The composition according to claim 94, wherein said embryonic stem cells 
are obtained from an animal selected from the group consisting of human, monkey, ape, 
mouse, rat, hamster, rabbit, guinea pig, cow, swine, dog, horse, cat, goat, sheep, bird, 
reptile, fish, and amphibian. 



96 . The composition according to claim 95 , wherein said embryonic stem cells 
are obtained from an animal selected from the group consisting of mouse, cow, goat, and 
sheep. 



97. The composition according to claim 96, wherein said embryonic stem cells 
are obtained from mouse. 



A product if 



embryonic stem cells and 
comprising one or more ir 
albumin substitutes, one 



manufacture comprising a container means containing 



a serum-free, eukaryotic cell culture medium supplement 
gredients selected from the group consisting of albumins or 
>r more amino acids, one or more vitamins, one or more 
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transferrins or transferr: 
insulin substitutes, one 



n substitutes, one or more antioxidants, one or more insulins or 
r more collagen precursors, and one or more trace elements, 
wherein a basal cfell culture medium supplemented with said supplement is capable 
of supporting the growta of embryonic stem cells in serum-free culture. 



>#9. A produdt of manufacture comprising a container means containing 
embryonic stem cells in a serum-free eukaryotic cell culture medium comprising a basal 
cell culture medium supplemented with a serum-free, eukaryotic cell culture medium 
supplement comprising ©ne or more ingredients selected from the group consisting of 
albumins or albumin substitutes, one or more amino acids, one or more vitamins, one or 
more transferrins or transferrin substitutes, one or more antioxidants, one or more insulins 
or insulin substitutes, one! or more collagen precursors, and one or more trace elements, 
wherein said supplemented medium is capable of supporting the growth of 
embryonic stem cells in serum-free culture. 



1Q& A product bf manufacture comprising a container means containing 
embryonic stem cells in a serum-free medium obtained by combining a basal cell culture 
medium with a serum-free, € ukaryotic cell culture medium supplement comprising one or 
more ingredients selected fr ;>m the group consisting of albumins or albumin substitutes, 
one or more amino acids, o: le or more vitamins, one or more transferrins or transferrin 
substitutes, one or more antioxidants, one or more insulins or insulin substitutes, one or 



more collagen precursors, and one or more trace elements, 



V 



id serin n 



wherein said 



stem cells in serum-free 



- 5 - Price et al. 

Appl. No. To Be Assigned 
(Divisional of Appl. No. 08/781,772) 

free medium is capable of supporting the growth of embryonic 



ulture. 



L01. A product of manufacture comprising one or more container means, 
wherein a first container neans contains a serum-free, eukaryotic cell culture medium 
supplement comprising o le or more ingredients selected from the group consisting of 
albumins or albumin subst itutes, one or more amino acids, one or more vitamins, one or 
more transferrins or transfe Tin substitutes, one or more antioxidants, one or more insulins 
or insulin substitutes, one ( >r more collagen precursors, and one or more trace elements, 

culture medium supplemented with said supplemen' 



wherein a basal cell 
f)f supporting the growth o 



embryonic stem cells in serum-free culture, 
wherein optionally i second container means contains a basal medium, and 
wherein optionally a third container means contains embryonic stem cells. 



A product off 
wherein a first container 



me ins 

comprising a basal cell culturp 
culture medium supplement 
consisting of albumins .or al 
vitamins, one or more transferrins 
or more insulins or insulin su 
trace elements, 



manufacture comprising one or more container means, 
contains a serum-free eukaryotic cell culture medium 
medium supplemented with a serum-free, eukaryotic cell 
comprising one or more ingredients selected from the group 
umin substitutes, one or more amino acids, one or more 
or transferrin substitutes, one or more antioxidants, one 
stitutes, one or more collagen precursors, and one or more 



1/ 



is 
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wherein said supplemented medium is capable of supporting the growth of 
embryonic stem cells in serum-free culture, and 

$£f a second container means contains embryonic stem cells. 



wherein **p*ttn 



\f&. A product of manufacture comprising one or more container means, 
wherein a first contained means contains a serum-free medium obtained by combining a 
basal cell culture medium with a serum-free, eukaryotic cell culture medium supplement 
comprising one or more ingredients selected from the group consisting of albumins or 



albumin substitutes, one 
transferrins or transferrin 



or more amino acids, one or more vitamins, one or more 
substitutes, one or more antioxidants, one or more insulins or 
insulin substitutes, one orunore collagen precursors, and one or more trace elements, 

wherein said serumlfree m H i l irn^i ^^ffMr t n^i ipportin r th r growth of embryonic 
stem cells in serum-free culture, and 

wherein optionally a second container means contains embryonic stem cells. 

104. The product of manufacture according to any one of claims 98-103, 
wherein said product of manufacture is in a frozen state. 




method ofl 
method comprising 

(a) contacting 
culture medium comprising 
eukaryotic cell culture me 



expanding embryonic stem cells in serum-free culture, said 



gaid embryonic stem cells with a serum-free eukaryotic cell 
a basal cell culture medium supplemented with a serum-free, 
urn supplement comprising one or more ingredients selected 
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from the group consisti ig of albumins or albumin substitutes, one or more amino acids, 

one or more vitamins, one or more transferrins or transferrin substitutes, one or more 

antioxidants, one or mo re insulins or insulin substitutes, one or more collagen precursors, 

and one or more trace € lements; and 

(b) cultivati ig said embryonic stem cells under serum-free conditions suitable 

to facilitate the expansi )n of said embryonic stem cells. 

\ 

i 

1^6^ A metho i of expanding embryonic stem cells in serum-free culture, said 
method comprising 

(a) contacting said embryonic stem cells with a serum-free eukaryotic cell 
culture medium obtained by combining a basal cell culture medium with a serum-free, 
eukaryotic cell culture medium supplement comprising one or more ingredients selected 
from the group consisting of albumins or albumin substitutes, one or more amino acids, 
one or more vitamins, one or more transferrins or transferrin substitutes, one or more 
antioxidants, one or more Insulins or insulin substitutes, one or more collagen precursors, 
and one or more trace elements; and 

(b) cultivating laid embryonic stem cells under serum-free conditions suitable 
to facilitate the expansion pf said embryonic stem cells. 



107. The method according to claim 105 or 106, wherein said method further 
comprises seeding said embryonic stem cells upon a layer of feeder cells. 
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A method for/controlling or preventing the differentiation of embryonic 



stem cells in serum-free cult ire, said method comprising 

(a) contacting sa d embryonic stem cells with a serum- free eukaryotic cell 
culture medium comprising a basal cell culture medium supplemented with a serum-free, 
eukaryotic cell culture mediu m supplement comprising one or more ingredients selected 
from the group consisting of albumins or albumin substitutes, one or more amino acids, 
one or more vitamins, one dr more transferrins or transferrin substitutes, one or more 
antioxidants, one or more insi llins or insulin substitutes, one or more collagen precursors, 
and one or more trace eleme its; and 

(b) cultivating sa d embryonic stem cells under serum-free conditions suitable 
to control or prevent the differentiation of embryonic stem cells and facilitate the 



expansion of said embryonic 



10^9. A method foi 
stem cells in serum-free cult 



stem cells in serum-free culture. 



controlling or preventing the differentiation of embryonic 
ire, said method comprising 



(a) contacting said embryonic stem cells with a serum-free eukaryotic cell 
culture medium obtained by bombining a basal cell culture medium with a serum-free, 
eukaryotic cell culture mediu n supplement comprising one or more ingredients selected 
from the group consisting of albumins or albumin substitutes, one or more amino acids, 
one or more vitamins, one ( r more transferrins or transferrin substitutes, one or more 
antioxidants, one or more ins ulins or insulin substitutes, one or more collagen precursors, 

its; and 



and one or more trace elenr 



ent 
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(b) cultivating ^aid embryonic stem cells under serum-free conditions suitable 
to control or prevent the differentiation of embryonic stem cells and facilitate the 
expansion of said embryo lie stem cells in serum-free culture. 

110. The method according to claim 108 or 109, wherein said method further 
comprises seeding said embryonic stem cells upon a layer of feeder cells. 



111. The method according to claim 110, wherein said cultivating further 
comprises supplementing said medium with one or more factors which control or prevent 
the differentiation of said embryonic stem cells. 



112. The method according to claim 111, wherein said factor is selected from 
the group consisting of leukemia inhibitory factor, steel factor, ciliary neurotrophic factor, 
and oncostatin M. 

113. The method according to claim 112, wherein said factor is leukemia 
inhibitory factor. 

1 14. The method according to claim 112, wherein said factor is steel factor. 

115. The method according to claim 112, wherein said factor is ciliary 
neurotrophic factor. 
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116. The method according to claim 112, wherein said factor is oncostatin M. 



1>7. A method of 



ausing embryonic stem cells to differentiate into a particular 



type of cell in serum-free culture, said method comprising 



(a) contacting s£ 
culture medium comprising 



id embryonic stem cells with a serum-free eukaryotic cell 
basal cell culture medium supplemented with a serum- free, 



eukaryotic cell culture medii m supplement comprising one or more ingredients selected 



from the group consisting o: : 



one or more vitamins, one o r 

: insi ili 



albumins or albumin substitutes, one or more amino acids, 
more transferrins or transferrin substitutes, one or more 
antioxidants, one or more insillins or insulin substitutes, one or more collagen precursors, 
and one or more trace elemer Is; 

(b) cultivating sai< 1 embryonic stem cells under conditions suitable to facilitate 
the expansion of embryonic stem cells in serum-free culture; and 

(c) adding a differentiation factor or changing culturing conditions to induce 
differentiation of embryonic siem cells to form a different type of cell. 

l / Jf^T" A method of cai ising embryonic stem cells to differentiate into a particular 
type of cell in serum-free cult are, said method comprising 

(a) contacting sai( embryonic stem cells with a serum-free eukaryotic cell 
culture medium obtained by c ombining a basal cell culture medium with a serum-free, 
eukaryotic cell culture mediur i supplement comprising one or more ingredients selected 



from the group consisting of 
one or more vitamins, one oi 



lbumins or albumin substitutes, one or more amino acids, 
more transferrins or transferrin substitutes, one or more 
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antioxidants, one or more insiwins or insulin substitutes, one or more collagen precursors, 
and one or more trace elements; 

(b) cultivating sai d embryonic stem cells under conditions suitable to facilitate 
the expansion of embryonic stem cells in serum-free culture; and 

(c) adding a differentiation factor or changing culturing conditions to induce 
differentiation of embryonii stem cells to form a different type of cell. 

119. The method according to claim 1 1 7 or 1 1 8, wherein said method further 
comprises seeding said embryonic stem cells upon a layer of feeder cells. 

1 20. The method according to claim 1 1 7 or 1 1 8, wherein said cultivating said 
embryonic stem cells under conditions suitable to prevent the differentiation of and 
facilitate the expansion of said cells further comprises supplementing said culture medium 
with one or more growth factors which prevent differentiation of said embryonic stem 
cells. 



121. The method according to claim 1 1 7 or 1 1 8, wherein said cultivating said 
embryonic stem cells further comprises supplementing said culture medium with one or 
more growth factors which facilitate differentiation of said embryonic stem cells. 



1^1. A method of c btaining embryonic stem cells in serum-free culture, said 
method comprising 

(a) isolating embryonic stem cells from blastocysts; and 
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(b) cultivating said isolated embryonic stem cells in a serum-free eukaryotic 
cell culture medium comprising a basal cell culture medium supplemented with a serum- 
free, eukaryotic cell cultui e medium supplement comprising one or more ingredients 
selected from the group consisting of albumins or albumin substitutes, one or more amino 
acids, one or more vitamii ls, one or more transferrins or transferrin substitutes, one or 
more antioxidants, one or more insulins or insulin substitutes, one or more collagen 
precursors, and one or mo e trace elements, 

wherein said supplemented mediun ^^c^{Slc^f supportin g the growth of 
embryonic stem cells in st rum-free culture. 



of obtaining embryonic stem cells in serum-free culture, said 



1^2^ A method 
method comprising 

(a) isolating efnbryonic stem cells from blastocysts; and 

(b) cultivating said isolated embryonic stem cells in a serum-free eukaryotic 
cell culture medium obtaiped by combining a basal cell culture medium with a serum-free, 
eukaryotic cell culture mjbdium supplement comprising one or more ingredients selected 
from the group consistin g of albumins or albumin substitutes, one or more amino acids, 
one or more vitamins, ( ne or more transferrins or transferrin substitutes, one or more 
antioxidants, one or moi e insulins or insulin substitutes, one or more collagen precursors, 
and one or more trace c lements, 

wherein said sei um-free mediui ^s^a^^f^oj' support i ng the growth of embryonic 
stem cells in serum-fn e culture. 



